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Please add the following new claim 24: 



1 24. (New) A direct oxidation fuel cell, comprising: 

2 (A) a membrane electrode assembly disposed within a fuel cell housing, 

3 including 

4 (i) a protonicallylconductive, electronically non-conductive mem- 

5 brane electrolyte having an anode face and an opposing cathode face; 

6 (ii) an anodic metallic diffusion layer disposed generally parallel to 

7 said anode face of said membrahe electrode assembly and having a plurality 

8 of openings therein to allow an associated fuel substance to pass therethrough 

9 to said anode face of said membrane electrode assembly to produce said elec- 

10 tricity generating reactions and to allow electrons and carbon dioxide pro- 

n duced in said reactions to travel av^ay from said membrane electrode assem- 

12 bly; 

13 (iii) an anode catalyst disposed generally between said anode face 

14 and said anodic metallic diffusion layer, and a cathode catalyst disposed gen- 

15 erally between said cathode face of the protonically conductive, electronically 

16 non-conductive membrane electrolyte, and a cathode side of said housing, 

17 whereby electricity-generating reactions\occur upon introduction of said asso- 

18 ciated fuel substance including anodic disassociation of said fuel substance 

19 into carbon dioxide, protons and electrons! and a cathodic combination of 

20 protons, electrons and oxygen from an associated source of oxygen, producing 

21 water; and 

22 (B) a load coupled across an anode and cithode of said fuel cell, providing 

23 a path for said electrons produced at the anode^by said electricity-generating 

24 reactions, to the cathode. 
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please add the following new claiW25^- 

1 25. (New) The direct oxidatiomfiiel cell as defined in claim 24 wherein 

2 said openings in said anodic metallic diffusion layer comprise a plurality of pores 

3 formed in said anodic metallic diffusibn layer. 

P leas e add the followi n g ir ew-etehfr24& 

1 26. (New) The direct oxidation fuel cell as defined in claim 24 wherein said anodic me- 

2 tallic diffusion layer comprises a porous metal that has openings therein to allow substances 

3 to pass through said openings. \ 

I P lease add die following new ^ teim . 27;^ \ 
/t / \ 

' 6° i 27. (New) The direct oxidation fuel celltas defined in claim 24 wherein said anodic me- 

2 tallic diffusion layer is at least partially comprised of at least one of titanium, chromium, 

3 stainless steel and other alloys, or combinations thereof. 

Pleas e add the following new cla iflrafe- \ 

1 28. (New) The direct oxidation fuel cell as defined in claim 24 wherein said anodic me- 

2 tallic diffusion layer is at least partially comprisecnof a metallic material that does not sub- 

3 stantially react with methanol, or other reactants ana by products of the electricity generating 

4 reactions. \ 

^te ^ add tlr* following n^w H aim-?^ \ 

1 29. (New) The direct oxidation fuel cell as defined in claim 24 wherein 

2 said anodic metallic diffusion layer comprises a composition of loose pieces of metal 

3 bonded together that have spaces therebetween allowing substances to pass between the in- 

4 terstices formed by said spaces between metal pieces. \ 
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Please add Ihe following nevCrcfe 

1 30. (New) The direct oxidation fuel cell as defined in claim 24 wherein said anodic me- 

2 tallic diffusion layer is treated with a substance that renders at least a portion of the anodic 

3 metallic diffusion layer at least partiall^ hydrophobic. 

Ploaso add th e-following tig vv claim 3 h 

1 31. (New) The direct oxidation fuel cell as defined in claim 24 wherein said anodic me- 

2 tallic diffusion layer is treated with a substance that renders at least a portion of the anodic 

3 metallic diffusion layer at least partially hydipphilic. 

Piease-add-the^HowrfTg ne^ctaim-SS: 

1 32. (New) The direct oxidation fuel cell asi defined in claim 24 wherein said anodic me- 

2 tallic diffusion layer is treated with a substancelthat renders a first portion of the layer hydro- 

3 phobic and a second portion of the layer hydropjiilic. 

gloaoo add tho foHow iag-ne w-cldiiii 3 3 ": 

1 33. (New) The direct oxidation fuel cell as defied in claim 25 wherein said pores are of 

2 more than one dimension. 

Rfeas6» arirl the fo1 1 owm g- TOW - okim44: 

1 34. (New) The direct oxidation fuel cell as defined i^i claim 33wherein a group of said 

2 pores formed in said anodic metallic diffusion layer are of a larger size than a remaining 

3 group of said pores, and at least some of the pores of said larger size are treated with a hy- 

4 drophilic material. 
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Please^d d-the^ lowing T^^ 

1 35. (New) The direct oxidation rael cell as defined in claim 34wherein at least some of 

2 said remaining group of pores are treated with a hydrophobic material. 

Please add the-feHuvving new claim 36\ » 

1 36. (New) The direct oxidation fuel cell as defined in claim 33 wherein at least some of 

2 said pores of said layer are treated with Nafion, or a substance that renders treated pores at 

3 least partially hydrophilic. \ 

ttease-ad d the following new claim - 37t \ 

1 37. (New) The direct oxidation fuel cell as defined in claim 33 wherein at least some of 

2 said pores of said layer are treated with Teflon, or other hydrophobic agent to render treated 

3 pores at least partially hydrophobic. \ 

Plea s e add the following new claim 3S: \ 

1 38. (New) The direct oxidation fuel cell as defined in claim 29 wherein said loose pieces 

2 of metal are bonded together by particle diffusion ponding techniques. 

Please add the fo llowingj isw^ekrim 39: \ 

\ 

1 39. (New) The direct oxidation fuel cell as defineu in claim 3 8 wherein said particles are 

2 treated by at least one of a hydrophobic substance andV hydrophilic substance. 

^B ka s c add the following new claim -40r \ 

1 40. (New) The direct oxidation fuel cell as defined in qlaim 24, wherein a first portion of 

2 said layer is treated with a hydrophobic substance, and a second portion of said layer is 

3 treated with a hydrophilic substance, to form a pattern in saidVnetallic diffusion layer of areas 

4 of relative hydrophobicity and areas of relative hydrophilicityAo provide discrete paths 
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5 through the metallic diffusion layer thrpugh which gaseous and liquid reactants and byprod- 

6 ucts can pass. 

pl ease add the fo ftuw iiig ucw-claifl fr44-: 



i 

2 
3 



41. (New) The direct oxidation fuel cell as defined in claim 24, further comprising: 
a flow field plate disposed generally parallel to said anodic metallic diffusion layer, 

said flow field plate having channels formed therein to direct the flow of substances within 
said fuel cell across said anodic metallic diffusion layer. 

Please add the followin g new ^laim-AO* 

42. (New) The direct oxidation fuel cell as defined in claim 24 wherein 
said anodic metallic diffusion layer performs as a flow field plate and current collec- 
tor to conduct electrons produced in said electricity generating reactions and said load being 
coupled to said anodic metallic diffusion layer to provide a path for said electrons out of said 
fuel cell as the electricity is produced by said fuel cell 



P toacc add the folio wiugiiiw claim 43 : 



1 43. (New) The direct oxidation fuel cell as defined ii\ claim 42 wherein 

2 said anodic metallic diffusion layer performing as said flow field plate and current 

3 collector includes channels formed therein to direct the flovy of fuel to said anode face of said 

4 membrane electrode assembly. 

JHeas e^idd the followi i m - now ril ni m Afo 

1 44. (New) The direct oxidation fuel cell as defined in claim\24 further comprising 

2 a cathodic metallic diffusion layer disposed generally parallel to said cathode face of 

3 said membrane electrode assembly and having a plurality of openings therein to allow oxy- 

4 gen to pass therethrough to said cathode face of said membrane electrode assembly, and wa- 

5 ter to travel away from said membrane electrode assembly. 
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JBlease-addthe ibllowingTi e w cla mmg: 

1 45. (New) The direct oxidation fuel cell as defined in claim 44 wherein 

2 said openings in said cathodic metallic diffusion layer comprise a plurality of pores 

3 formed in said cathodic metallic diffusion layer. 

P lca c o add the following new claim 46: \ 

1 46. (New) The direct oxidation fuel cell as defined in claim 44 wherein 

2 said cathodic metallic diffusion layer comprises a porous metal that has openings 

3 therein that allow substances to pass through said openings. 

gleasr add the-felfowiirg new Claim-4^- \ 

1 47. (New) The direct oxidation fuel cell asidefined in claim 44wherein 

2 said cathodic metallic diffusion layer comprises a porous metal that has openings 

3 therein that allow removal of liquids from, and allow introduction of gases to the membrane 

4 electrode assembly. \ 

Ptmff add the following new f4fttrrr4fr \ 

1 48. (New) The direct oxidation fuel cell as defined in claim 44wherein said cathodic 

2 metallic diffusion layer is at least in part comprised of\ a material selected from the group 

3 consisting of nickel, copper, titanium, chromium, steel\ stainless steel, and other suitable al- 

4 loys and combinations thereof. \ 

P4 casc add 4he-fel k)wing new c l a mi-49r \ 

1 49. (New) The direct oxidation fuel cell as defined in claim 44 wherein said cathodic 

2 metallic diffusion layer is at least in part comprised of a material that does not substantially 

3 react with byproducts or substances, present on the cathode of me fuel cell. 
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Ekase-ad^tfaeTollowing ne w olaun 5fr 

50. (New) The direct oxidation fuel cell as defined in claim 44 wherein 

said cathodic metallic diffusion layer comprises a composition of loose pieces of 
metal bonded together that have spacefc therebetween allowing substances to pass through the 
interstices formed by said spaces between said metal pieces. 

fi tea s e add - thc following - new claim 5 h \ 

5 1 . (New) The direct oxidation fuel celfi as defined in claim 44 wherein said cathodic 
metallic diffusion layer is treated with a substance that renders the layer at least partially hy- 
drophobic, to allow the introduction of gases xo the membrane electrode assembly. 

52. (New) The direct oxidation fuel cell as defined in claim 44 wherein said cathodic 
metallic diffusion layer is treated with a substance that renders the layer at least partially hy- 
drophilic, to allow the removal of liquids from the\cathode face of the membrane electrode 
assembly. \ 

Please add the following new c laim 53 : \ 

53. (New) The direct oxidation fuel cell as defined in claim 44 wherein said cathodic 
metallic diffusion layer is treated with a first substance that renders a first portion of the ca- 
thodic metallic diffusion layer hydrophobic and a second substance that renders a second 
portion of the cathodic metallic diffusion layer hydrophilicA 

Ptease^ddTtie tollowingTie wclaim 54: \ 

54. (New) The direct oxidation fuel cell as defined in claim 4^ further comprising a sec- 
ond flow field plate that is disposed generally parallel to said cathodic metallic diffusion 
layer. \ 
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i*teasradt*4ht fullowiiig new claiin-Sp.- 

1 55. (New) The direct oxidation fujpl cell as defined in claim 44 wherein 

2 said cathodic metallic diffusiori layer performs as a flow field plate and current col- 

3 lector, and said load being coupled to said cathodic metallic diffusion layer to provide a path 

4 for electrons to travel to the cathode whqre it combines with oxygen at said cathode side of 

5 said fuel cell, producing water. 

please add th^ following n?w ekmrr**' 

1 56. (New) The direct oxidation fuel cell a^defiiied in claim 55 wherein 

2 said cathodic metallic diffusion layer performing as said flow field plate and current 

3 collector has channels formed therein to direct the flow of oxygen across the cathode face of 

4 said membrane electrode assembly. 

Please add the following new claim 57 : 

1 57. (New) The direct oxidation fuel cell as defined in claim 24 wherein said anodic me- 

2 tallic diffusion layer is at least in part comprised of \ material having properties that improve 

3 conductivity. 

P l ease add the fu llu v ving nc xv el uin i 58: 

1 58. (New) The direct oxidation fuel cell as defined fn claim 24 wherein said anodic me- 

2 tallic diffusion layer is treated or coated with a material t© provide improved conductivity. 

Ple ase ad d the following now claim" 59: 



1 59. (New) The direct oxidation fuel cell as defined in claim 44 wherein said cathodic 

2 metallic diffusion layer is at least in part comprised of a material having properties that im- 

3 prove conductivity. 
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Ffease-add-thgJbllowing new claim-6Q: 

60. (New) The direct oxiflation fuel cell as defined in claim 24 wherein said cathodic 
metallic diffusion layer is treated or coated with a material to provide improved conductivity. 

Ift e as f a dd the following ne w- elaim 6h » 

61. (New) The direct oxidation fuel cell as defined in claim 24 wherein 
said fuel substance is a liquid carbonaceous fuel substance. 

please add the following new claii 

62. (New) The direct oxidation niel cell as defined in claim 24 wherein 
said fuel substance is selectedvfrom the group consisting of methanol, ethanol, pro- 

panol, butanol and aqueous solutions thereof and combinations thereof. 

i ncase add the fulluwiiig new c l aim 63 l\ 

63. A direct oxidation fuel cell system, comprising: 

(A) a direct oxidation fuel cellmcluding an anode, a cathode, and a membrane 
electrode assembly including a catalyzed membrane disposed between the an- 
ode and the cathode; \ 

(B) a catalyst in proximity to said membrane electrolyte; 

(C) a source of fuel in communication with the anode; 

(D) a source of oxygen in communication with said cathode so as to produce 
electricity-generating reactions including anodic disassociation of said fuel to 
produce carbon dioxide, protons all electrons and a cathodic combination of 
protons, electrons and oxygen producing water; 

(E) an anodic metallic diffusion layer disposed generally parallel to said anode of 
said membrane electrode assembly and\having a plurality of openings therein 
to allow a fuel substance to pass therethrough to said anode of said membrane 
electrode assembly to produce said electricity generating reactions, and to al- 
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low electronsWid carbon dioxide produced in said reactions to travel away 
from said membrane electrode assembly; and 
(F) a load coupled across said anode and cathode of said fuel cell, providing a 

path for said electrons produced at the anode by said electricity-generating re- 
actions, to the cathode. 

Mease-add the following new claim 64: 

64. (New) The direct oxidationvfuel cell system as defined in claim 63, further compris- 
ing a liquid/gas separator coupled to\^eparate gaseous products of the anodic reaction from 
any liquids present. 

ftlwfi f add the following n™.r rlmrn &**\ 

65. (New) The direct oxidation fuel cell system as defined in claim 63, wherein said 
openings in said anodic metallic diffusion layer comprise a plurality of pores formed in said 
anodic metallic diffusion layer. 

Please add t h e following new claim -6tr 

66. (New) The direct oxidation fuel cell syktem as defined in claim 63 wherein 
said anodic metallic diffusion layer comprises a porous metal that has openings 

therein that allows substances to pass through said openings. 

67. (New) The direct oxidation fuel cell system as defined in claim 63 wherein 
said anodic metallic diffusion layer comprises ^composition of loose pieces of metal 

bonded together that have spaces therebetween allowing^substances to pass through the inter- 
stices formed by the spaces between said metal pieces. 
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Rlease-add th e^bttoWT Hg iiiwxlaiimGS ** 

1 68. (New) The direct oxidation rael cell system as defined in claim 63 further compris- 

2 ing: \ 

3 (A) a flow field plate disposed generally parallel to said anodic metallic diffusion 

4 layer; \ 

5 (B) a second flow fiela plate disposed generally parallel to said cathode 

6 face of said membrane electrode assembly, and each of said first and second flow 

7 field plates having channels formed therein to direct the flow of substances within 

8 said fuel cell across its respective metallic diffusion layers; and 

9 (C) a load coupled between said first flow field plate and said second flow field 

10 plate to form and electrical circuit through which electrical current generated 
i l by the fuel cell system may flow. 

Ffease- add the following new c lam*49: \ 

1 69. (New) The direct oxidation fuel cell systein as defined in claim 63 wherein said ano- 

2 die metallic diffusion layer performs as a flow field plate and current collector to conduct 

3 electrons produced in said electricity generating re\ctions and said load being coupled c to 

4 said anodic metallic diffusion layer to provide a path for said electrons away from said an- 

5 ode. \ 

gPiease-adri thr following nrw nlnim \ 

1 70. (New) The direct oxidation fuel cell system as denned in claim 69 wherein 

2 said anodic metallic diffusion layer performing as said flow field plate and current 

3 collector includes channels formed therein to direct the flo\ of fuel to said anode face of said 

4 membrane electrode assembly. \ 

Please add the tollowingH ew claim 71 : \ 
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71 . (New) A direct oxidation fuel cell, comprising: 



(A) 



trode assembly disposed within a fuel cell housing, includ- 



a membrane elec 
ing: 

(i) a ^rotonically conductive, electronically non-conductive mem- 
brane electrolyte having an anode face and an opposing cathode face; 

(ii) a cathodic metallic diffusion layer disposed generally parallel 
to said cathode face oiWid membrane electrode assembly and having a plu- 
rality of openings therein to allow oxygen to pass therethrough to said cathode 
face of said membrane electrode assembly and protons, electrons and water to 
travel away from said membrane electrode assembly; 

(iii) an anode catalyst disposed generally between said anode face 
and an anode side of said housing, aWi a cathode catalyst disposed generally between 
said cathode face and said cathodic metallic diffusion layer, whereby electricity- 
generating reactions occur upon introduction of said associated fuel substance in- 
cluding anodic disassociation of said fuel substance into carbon dioxide, protons and 
electrons, and a cathodic combination ofWotons, electrons and oxygen from an asso- 
ciated source of oxygen, producing water\and 

(B) a load coupled across the anode ana cathode of said fuel cell, providing a path 
for said electrons produced at the an^de by said electricity-generating reac- 
tions, to the cathode. 



PHr^^^r H-th^ fol l owing n w ^laim 7 s ** 



72. (New) The direct oxidation fuel cell as defined in^laim 71, wherein 

said openings in said cathodic diffusion layer comprise a plurality of pores formed in 
said cathodic metallic diffusion layer. 



Please add the fo ll owing now - claim 7 3: 



73. (New) The direct oxidation fuel cell as defined in clair™71, wherein 
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layer comprises a porous metal that has openings 



therein that allows substances to pass through said openings. 
-Please, add the-JeHowiug new ildiiii-74* 

74. (New) The direct oxidation fuel ceft as defined in claim 71 , wherein 

said cathodic metallic diffusion layerMs at least in part comprised of a material se- 
lected from the group consisting of nickel, copper, titanium, chromium steel, stainless steel, 
and other suitable alloys and combinations thereof. 

Plcaac add the following new - c femr75: 



75. (New) The direct oxidation fuel cell as defined in claim 71, wherein 
said cathodic metallic diffusion layer is at least in part comprised of a material that 

does not substantially react with byproducts or substances, present on the cathode of the fuel 
cell. 

Moaa o add the following new p1ai itt-3& 

76. (New) The direct oxidation fuel cell as defined in claim 71, wherein 
said cathodic metallic diffusion layer comprises a composition of loose pieces of 

metal bonded together that have spaces therebetween allowing substances to pass through the 
interstices formed by the spaces between said metal piesces. 

Rinnan nHH ihn fftllnwinjT nmir rlnim - 77 - 

77. (New) The direct oxidation fuel cell as defined in 6laim 71 wherein said cathodic 
metallic diffusion layer is treated with a substance that renders the layer at least partially hy- 
drophobic. 
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<Pkas e a dd the following new cla lra-3fc 

1 78. (New) The direct oxidationyfuel cell as defined in claim 71wherein said cathodic 

2 metallic diffusion layer is treated With a substance that renders the layer at least partially hy- 

3 drophilic. \ 

Pfease-atld-t he following new claim 7 9 -: \ 

1 79. (New) The direct oxidation fuel cell as defined in claim 71 wherein said cathodic 

2 metallic diffusion layer is treated with a substance that renders a first portion of the layer hy- 

3 drophobic and a second portion of the layer hydrophilic. 

I PJesagft flHH thp following npw rlaim -£Q^ \ 

n *>< 1 

f ' c* i 80. (New) The direct oxidation fuel cell asldefined in claim 72 wherein said pores are of 
2 more than one dimension. \ 

PAeas eadd t he f o llowing new ikim 81 : \ 

1 81. (New) The direct oxidation fuel cell as denned in claim 72wherein a group of said 

2 pored formed in said cathodic metallic diffusion layer are of a larger size than a remaining 

3 group of said pores, and at least some of the pores ofvsaid larger size are treated with a hy- 

4 drophilic material. \ 

Piease add the following new claim 82 f \ 

1 82. (New) The direct oxidation fuel cell as defined in G^aim 81 wherein at least some of 

2 said remaining group of pores are treated with a hydrophobi'^^ 
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tfkase-add4b^ollowin g - no\v claim - 83 >: 

83. (New) The direct oxidatiomfiiel cell as defined in claim 72wherein at least some of 
said pores of said layer are treated with Nafion, or a substance that renders treated pores at 
least partially hydrophilic. \ 

Ple as e add llic f o ll o wing now ^laim-84: \ 

84. (New) The direct oxidation fuel ceM as defined in claim 72wherein at least some of 
said pores of said layer are treated with Teflon, or other hydrophobic agent to render treated 
pores at least partially hydrophobic. \ 

P4ease add the - following new claim 85 \ \ 

85. (New) The direct oxidation fuel cell as defined in claim 71wherein said loose pieces 
of metal are bonded together by particle diffusion bonding techniques. 

PWgp {fa fo]|flwinp raw \ 

86. (New) The direct oxidation fuel cell as defined in claim 71 wherein said particles are 
treated by at least one of a hydrophobic substance and a hydrophilic substance. 

Please add the following new claim 87: \ 

Pl e u^ c add llKT f ollowing new claim \ 

87. (New) The direct oxidation fuel cell as defined in claim 71, wherein a first portion of 
said layer is treated with a hydrophobic substance, and a second portion of said layer is 
treated with a hydrophilic substance, to form a pattern in saia diffusion layer of areas of rela- 
tive hydrophobicity and areas of relative hydrophilicity, to provide discrete paths through the 
metallic diffusion layer through which gaseous and liquid reactants and byproducts can pass. 
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Hgasc- add - the - fullu wing ' itcw clainv 88 : 

1 88. (New) The direct oxidation fuel cell as defined in claim 71, further comprising: 

2 a flow field plate disposed generally parallel to said cathodic metallic diffii- 

3 sion layer, said flow field plates haying channels formed therein to direct the flow of sub- 

4 stances within said fuel cell across me cathodic metallic diffusion layer. 

Ple a se add the f a llo wing new claim 89: 

1 89. (New) The direct oxidation fuel cell as defined in claim 71, wherein 

2 said cathodic metallic diffusion layer* performs as a flow field plate and current col- 

3 lector to reunite said electrons with protons that pass through said membrane and said load 

/ 4 being coupled to said cathodic metallic diffusion layer to reunite said electrons with said 

rP* \ 

5 protons and react with oxygen at said cathode side of said fuel cell thus producing water. 

Rtease-add-th e following ncw -£laim-£& 

1 90. (New) The direct oxidation fuel cell as defined in claim 89, wherein 

2 said cathodic metallic diffusion layer performing as said flow field plate and current 

3 collector has channels formed therein to direct tnp flow of said oxygen across the cathode 

4 face of said membrane electrode assembly. 

Please add the following new clairai?! : 

1 91 . (New) The direct oxidation fuel cell as defined in claim 71, wherein 

2 said fuel substance is a liquid carbonaceous fuel substance 

Rlease-add ihe following Hew claim 92: 

1 92. (New) The direct oxidation fuel cell as defined in>claim 71, wherein 

2 said fuel substance is selected from the group consisting of methanol, ethanol, pro- 

3 panol, butanol and aqueous solutions thereof and combinations thereof. 
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*P lcuu o udd the fulluwing iievvxlaim 93 r 



93. (New) A direct oxidation^d cell system, comprising: 

a direct oxidation fuel cell including an anode, a cathode, and a membrane 
electrode assembly disposed between the anode and the cathode; 
a catalyst in proximity to said membrane electrolyte; 
a source of fuel in communication with the anode; 
a source of oxygen in connnunication with said cathode so as to produce 
electricity-generating reactions including anodic disassociation of said fuel to 
produce carbon dioxide, protons and electrons and a cathodic combination of 
protons, electrons and oxygen producing water; 

a cathodic metallic diffusion layer disposed generally parallel to said cathode 
face of said membrane electrode assembly and having a plurality of openings 

3 therethrough to said cathode face of said 
and protons, electrons and water to travel away 
assembly; and 

a load coupled across the anoda and the cathode of said fuel cell, providing a 
path for said electrons produced\at the anode by said electricity-generating re- 
actions, to the cathode. 

P j ease add the following new clamr 94: 

1 94. (New) The direct oxidation fuel cell systen\as defined in claim 93, further compris- 

2 ing: 

3 a liquid/gas separator coupled to separate gaseous products of the anodic reaction 

4 from any liquids present. 

Please add the following new claim -ftS: 
i 95. (New) The direct oxidation fuel cell system as defined in claim 93, wherein 
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cathodic metallic diffusion layer comprise a plurality of pores 
lie diffusion layer. 



1 96. (New) The direct oxidaYion fuel cell system as defined in claim 93, wherein said 

2 cathode metallic diffusion layer comprises a porous metal that has openings therein that al- 

3 low substances to pass through said opening. 

^ Please add the following new claim 97: 



i 
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97, (New) The direct oxidation ftiel cell system as defined in claim 93, wherein 

said cathode metallic diffusion layer comprises a composition of loose pieces of metal 
bonded together that have spaces therebetween allowing substances to pass through the inter- 
stices formed by said spaces between ^aid metal pieces. 

PfeHSr add the followh lgnew cli 



98. 
ing: 



(New) The direct oxidation fuel &ell system as defined in claim 93, further compris- 

(A) a first flow field plate disposed generally parallel to said anode face of said 
membrane electrode assembly; 

(B) a second flow field plate disposed generally parallel to said cathode metallic 
diffusion layer, each of said flow field plates having channels formed therein 
to direct the flow of substances \vithin said fuel cell; and 

(C) a load coupled between said firstVflow field plate and said second flow field 
plate to form an electrical circuit external to said fuel to extract electrons, and 
thus electricity from said fuel cell. 

Ekase-ftdd^he-fbtiUWing newxteim-99-: 

1 99. (New) The direct oxidation fuel cell system as\defined in claim 93, wherein said 

2 cathode metallic diffusion layer performs as a flow field^plate and current collector to reunite 
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3 electrons with protons that pass thrdbgh said membrane and said load being coupled to said 

4 cathode metallic diffusion layer to reunite said electrons with said protons and react with 

5 oxygen. 

Please add the following nem daim 1 ft)0; 

1 100. (New) The direct oxidation fuelAcell system as defined in claim 99, wherein said ca- 

2 thodic metallic diffusion layer performing as said flow field plate and current collector has 

3 channels formed therein to direct the flow pf oxygen across the cathode face of said mem- 

4 brane electrode assembly. 

P icaoo add the following -fiew-^tecilirtOi^ 

1 101 . (New) The direct oxidation fuel cell system as defined in claim 93, wherein 

2 said fuel is a liquid carbonaceous fuel. 

P feas e- add the foll ewmg^rew-etai m 102 r 

1 102. (New) The direct oxidation fuel cell system as defined in claim 93, wherein 

2 said fuel is selected from the group consisting of methanol, ethanol, propanol, butanol 

3 and aqueous solutions thereof, and combinations thereof. 



Plea se add the following new claim 1 0 3-; 



1 103. (New) The direct oxidation fuel cell system as defined in claim 93 wherein said ca- 

2 thodic metallic diffusion layer has openings therein that allow removal of liquids from, and 

3 allow the introduction of gases to the membrane electrode assembly. 

Iflcaoc add the following new claim 10 4; 

1 104. (New) A direct oxidation fuel cell system comprisir 

2 (A) a direct oxidation fuel cell means including a kiembrane electrode assembly 

3 having an anode, a cathode and a protonically conductive, electronically non- 
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conductive meml|rane electrolyte disposed between the anode and the cath- 
ode; \ 

(B) means for providing a fuel substance to said fuel cell; 

(C) means for providing oxygen to said cathode of said membrane electrode as- 
sembly so as to produce electricity-generating reactions including cathodic 
combination of protonsX electrons and oxygen producing water; and 

(D) means for distributing said fuel substance generally evenly to said anode of 
said membrane electrode assembly so as to produce electricity-generating re- 
actions including anodic disassociation of said fuel substance to produce car- 
bon dioxide, protons and electrons. 

Btease- add Hie foll o wing new claim 1 -0-5: \ 

105. (New) The direct oxidation fuel cell system as defined in claim 104, further com- 
prising a means for distributing said oxygen generally evenly to said cathode and said means 
for distributing said oxygen. \ 

glease-add-t hc f o lluwing iit r WT^amrT05?' \ 

106. (New) The direct oxidation fuel cell systeiA as defined in claim 104, further com- 
prising said means for distributing said fuel substance being of a substantially metallic com- 
position. \ 

Please add thc rfbllowing new cl a i m 1 07. \ 

107. (New) The direct oxidation fuel cell system as defined in claim 104, further com- 
prising a means for allowing gaseous products of the anodic reaction to be removed from the 
membrane electrode assembly. 
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Pfease-a dd the ful to w ing new claim u 08. 

1 108. (New) The direct oxidation fuel cell system as defined in claim 104, further com- 

2 prising a means for allowing fluid byproducts of the cathodic reaction to be removed from 

3 the membrane electrode assembly. \ 

Bkase add thp folloy ^ng new ck im-KW: \ 

1 109. (New) The direct oxidation fuel cell system as defined in claim 104, wherein said 

2 means for distributing said oxygen being substantially comprised of a metallic composition. 

( T ^<^ f M* d thr following nr w rt ai m 1 1 

1 110. (New) A means for generating electricityLomprising: 

2 (A) a direct oxidation fuel cell means including a membrane electrode assembly 

3 having an anode, a cathode, and a prptonically conductive electronically non- 

4 conductive membrane electrolyte disposed between said anode and said cath- 

5 ode; \ 

6 J<B) means for providing oxygen coupled to Wd cathode so as to produce electric- 

7 ity-generating reactions including anodiadisassociation of a fuel substance to 

8 produce carbon dioxide, protons and electrons and a cathodic combination of 

9 protons, electrons and oxygen producing water; 

10 V (C) means for providing said fuel substance to said fuel cell 

1 1 (D) means for distributing oxygen generally evenly to said cathode; and 
n 12 (E) means for coupling the anode to the cathode. \ 

— v 

\ 
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Please charge any additional fee occasioned by this paper to our Deposit Account No. 



03-1237. 



Respectfully submitted, 




Rita M. Rooney ' ff 
Reg. No. 30,585 

CESARI AND MCKENNA, LLP 
88 Black Falcon Avenue 
Boston, MA 02210-2414 
(617) 951-2500 
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